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[Abstract] The Ni-Cr-B-Si alloy powder was deposited on the surface of 304L stainless steel by plasma transferred
arc welding(PTAW). To determine the microstructure and properties of hardfacings with two types of alloys, scanning
electron microscope, X-ray diffraction. electron microprobe and hardness tester were employed. The results show that
the coatings consist of Y-Ni dendrites and eutectic mixture as interdendritic constituents. It is found that the content frac-
tion of the dendritic phases drastically decreases and the proportion of chromium borides and carbides increases with an

increase of Cr, C, B and Si content. Microhardness testing reveals that an increase in content of chromium borides and

carbides leads to a significant increase of hardness.
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Tab.1 Chemical composition of alloy powders %
i C Cr Si Fe B Ni

1 0.1~0.2 7.8~8.0 3.1~4.0 3.0~4.0 2.0~2.5 {H
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Fig. 1 SEM micrograph of original alloy powders
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Fig. 2 SEM images of the nickel-based alloy coating
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Tab.2 Chemical composition of alloy 1 and 2 hardfacings %
a8 w5 I C B Si Fe Ni Cr e
Al B 0. 863 0.563 56.312 3.535 25.863  12.864 Ni-Sifb&#
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Fig. 5 BEI morphology of alloy 1 and 2 hardfacings
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for Si across fusion line of alloy coating 1
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Fig. 7 Hardness profile taken across

the cross section of coatings
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